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(54) METHOD FOR FORMING METALLIC CONDUCTING LUG OF POLE PLATE OF STORAGE BATTERY 
(57) Abstract: 

PROBLEM TO BE SOLVED: To form a lug of good conductivity 
by heating two metallic pieces to a temperature at which they 
soften but a plastic structure does not melt or decompose, and, 
while sandwiching the plastic structure, pouring and coupling the 
metal of the two metallic pieces to this net structure. 
SOLUTION: When the upper piece 18' of a band 18 provided for 
a conducting lug 11 is sandwiched between two metallic pieces 
13, 14 by rolls 15, 17, the rolls are pressed against each other 
and a low-melting- point metal flows into a hollow portion and 
plastically into middle voids in a plastic net structure 12, so that 
the metallic pieces 13, 14 are also plastically coupled together. 
Then a compact complex object is pushed out of the rolls 15, 16. 
When the composite object has reached a punching device 22, it 
is pushed down to a punching position relative to a table 20, and 
extra metal jutting at the front and rear of the range of the 
conducting lug 11 is removed by punching. At the same time, 
cutting tools 23, 30 cut a plate. Immediately after the punching 
process, a punching tool 21 is raised again and the band 18 
advances. 
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(54) [%0^o^^^] ^^?ife(^m^^(7)^M^m^^^?^^fe-r^:;^^ 



(57) mm\ 

uxmm'r^^^<D^mf^{\^,[A)f)^. mj^^ n^-<^ 
^mm ' ^mLt^^^^otj:um^z^xmm.L. mmm^ 




( 2 ) 

1 

[m^mi] (>f^< hhmm^ ^ (i d ^mi^^n 
T. i^u'cmm^^^^(D^m)^ (13. 1 4) t^i^. 

^ $ n ^ # 5 ^ ^ ^ X ^ ^ j^it 

(12) co^f^-r^-oco®tciiffl^n, ^MM-T^i^?^^ 

(1 1 ) (D{i^t^< th±^t:m^^. 'pu 10 

':f^x^y ^mmm (1 2) ^mmbrzo^mvrzK) I. 

^y2<^U^^ib 2fgCO^M>T-(13, 14) ^^W'^f<i.mf}^ 
6i^JETSl^tCjf L/#tt6n. ^^M- (1 3. 1 4) CO 

^mf)^-:^^ ^mmm (12) ^<hg^tnjix^. 2m 

(D^m^ (13, 14) 75^^>;^c£< t fea^T. T^nt^ 

^^x^y ^mmm a 2) ©i^gp-csi^f'j^^-r^:i 

[it^:^2] ^^>t(13, 1 4) ^izm^^f)^ 20 

5 0 %£iTo^xti$& • ^^^^^tsct^i^mt-t 

[it^^3] ^MM- (1 3, 1 4) f)^. Zf^y^^^y^ 

mmm (i 2) ^^x.T^i[^y (i u c^isi^^tc 

fr^^X^fc J:oT, t^t^^m^^?" (1 1) CD;^^$S 

^Bu. T^ntf^^^^ (1 1) (D±m%^^t^i^rifr 

^xm^-^^ xizwm^n^ z. ^^^Wi^-r^. m^m 30 
1 \ZB^m<^:^m. 

6) (Dm^mi^xmmm\z^i7iDn. {}^f3:< ^^u-)i<d 
o-^<D im^^^^}(tmyif)^i}u^.^n. zmcD^mh- (i 
3, 14) , Rzj^^n^izi^^nrz. m^^n^mm^ 
^^^(D-y^ x^y ^mmmf)^a-)u^zmm^n. 
m^mmm^zmMr^z.t^^mt'r^. m^mif)^^ 

im^m 5] yu;^x^7:iMoo-i2 ox:(Dumx 

s b < 2 5 - 3 5 $ -ofc^ff s L< 3 0 

C (h^if^m t-r§. it^Jt^ll 7!fM4 

n;bi 1 'D\z^^m<Dyjmo 

im^me] mn^^zm.^<D^u. ^ ib{z2m(D^m 
)t (2 4, 2 5) y)^. cco^o^z i.xmm-^nrzmm^ 
^ (1 1) {zm:^cD^ihumfi^'bmm-^n. 
^xmrnr^'^^xx^rcTm^mh' (i 3, 14)0 
^<h^si!tc<toT, ^rzcnib^nLn\'f^zi^\z^':> 
TTffiij^^M- (1 3, 1 4) (hjs^'&b. cne<^^M)t 

( 2 4. 2 5 ) ti|r?^b<tl^Xt*l&^^fCJ:-:>T^$5fif^ 50 
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2 

^n. ^^i^<{tmf)^3 %^Tx^o . ^fz^iz^m^ 

( 2 4. 2 5) ^^^^ii (12) -\3gffl$ 

-r^. m^mi7bms<Du~rtif)^i':}\zn^m<D-^}^. 

(D^:^^Uf)^'brj,^mmLxmm'r^/'<>\^ (is) ±iz 
m^^n. /\'> H (18) f^m^ ommu (26) c:^ 

^$n^ t)fC^M)t (13. 14) COs^53'fd:H$^;:>^* 

[if^:^8] mm-^n^^mh- (I 3 , i4) ; (2 
4. 2 5) f)^:fU7.m^ x\t'fu:^^\zm'&'t^^x^ 
^izmm^\zijnm^ri. m^m^zm^^^m-^mm^z. 
^rzmm\z^m>f<Dmo^^-^^^Wir^^o \z mm^ 
^/)m^^nx':f^7s^y ^ <Dmmx\t.^m^pj ±L . 
mmmmf>m^i.<\tm^'^. mm.mm. ^•rmmx\t. 
•^^ ^ u^\z^'Dxnt>n. ^tzmmmm-^^^mh- (i 

3. 14) : (24, 25) (Dm^^zm-oX. RUXX 

\±mm^^ (1 1) (DT^x'nt^n^ c ^^^^mtr 

im^mo] <i>ti< thmm^ ^ (i d '/)^m^^n 
^^5>75^ ^mt^cD^vi. ^\zm<D^mm^^'if^rz-:f 
^y^^y ^mmm^z^':>xm^^ti. cntc^xn^- 
m(D^m. Rzj^xx\tmmmx\tm^^(D^m^^mK.ib 
tifz. ^^zm:^mir}ms<D\^^mti^ir:>\z0^m^nrz 
mmu±<D^mm:mm^ (i d ^m^-t^y^mx^ 
oT. ^'yT.^y ^mwm. (1 2) (--mxf^^mco^ 

^^^ti, i^fc^H^^ (1 1) ^^<D\^ii^\z. mn.'y 
y (1 1) if^^mmzf^\^X\^^^^<D^ioy)i}^. 

^x^m-^nx^-^^z,t.^mmt.-t^-)im. 

\m^^\ 0} ^i^^f B (1 2) T% 

$n^^^^^ (1 1) ^ff^b<fi^m^y 
(11) i)^m,m.WL\zm^^x\^^^'^^(Timi)^. 

yy(o^'^^r^'hmt-^<. ^m^^ (1 1) <r>n9f<rym'^ 
(D-^-^Xi)"^. iff S U< (S^H^i/ (1 1) co^^TO. 

mm' C ^4#ife<i:f if jJ^Jl 1 7^ 3i 9 co 

n?;?^ 1 r:>\zi^m(D-)im. 

[iS^Jil 1] iff S L < ti^XJilf^-^^COa^myj 
V (2 8) (11) co±g^<7)^^3 0 tCO^fl^ 

1 0 (D^^-ftxf^ 1 :3{-faiecD;ar^. 

[if^:^i2] t.^-rn(7)^^tc n\:^nm\zm^m,=y 

^ (1 1) €:W-r^ 2fSomM1S;:i^#-cDili;rA> H 
(28) Tii^^^ofcb^n. xtsftfe;5^n^ <r 

-r-S. ii^^l7!jlil \(D\.^^t\i)^\-D\zum.<D-}5^. 
[ig^^l3] ^MM-(13. 1 4 ) ^jgffl-r ^mJ 

fc, m^x\x^ ' m'dLxs/x\%^-BLXs/x:\%^'^^<D^m 



( 3 ) 

3 

tif)^ 1 rD<D:^m\z^rimm^nrzwm.mmmu (2 6) 
x^-ox. ^^Ts^y ^mmj^^mmi.u^^<ko\z. . 

y (1 1) <D^^\zmm\zm^'bnx\^^^zi t^^mt 

[ 0 0 0 1 ] 

n^mn^ x^y ^mmTtizx-Dxm^-^n^ 
^of^i. mmm±(D^mmm^^^m^'r^:^m^zm'r 

3 9 2 2 4 2 4 C 2 ^{£>m^zm^^ tlfc^ o f^Zf 

^ 7.^ y ^mm^\z<^^xm^^n^ z t.-^m^v^^o 20 

[ 0 0 0 2 ] 

i^^^<Dmm] Ki^^\z^nrj:imx\t^n&.±(Dmm(D 
mu^m^<Dmm^^mmm^zmm'r^rcib\z. ^tcmm 
m(D±m^m^\z\^^m^m,tK^^^^ omuuLui^^^o 
{z. K\^^izw-n\zmm^i^^^x^m^nxi^^mcm\^ 
(Dmmwi(Dmm^ ^^-m\zm^mx\tm^m^^ (m 
A.^tco syjm^z^^) ^\zmmvx. mcm^^cDmrn 
m<Dmny ^^m':f'j vxmt^-gr^y u yi^^mvx 
mn^izmm-r^. mm^^(Dmm.mmm(Drz^(Dz:(D 
^^(D^m\t. &^um^^'y^7.^y^(Dt^. w\zd 30 
E 39 22 424 c 2^'j:^nx^^nx\^^^^ 
ots:^^ ^mm^<Dtm{z\tmmf)^$>^o mpl 

m^-ffz^^^z-y^ 7.^y ^^m-r t 2 s ox:^y.±t 
rj.^f}^. z.<D^or^um^x:f5' x^y ^ ^m-r^ 
-/"y^^y^mmmo^^^x^y ^ \t^mLx^mL. 
^p^^i^^m-y^jyz^^m^L. z(D\H^^m^mx'r 
§c Z(DJ:o\zLX. :/^x^y ^mmm^m-Dxi^^^ 
m'f)m^L. mmm^tAo . Ti^mmmiiL^T^fxmm 

[ 0 0 0 3 ] 40 

(I#^0g6 3-"2ii 568 ^^^) mm^zm^^^ 
^mmv. ^(om. mwxm^n':>rz^f^mmy )i 
f)^i^mm^n^f)^. z.<Dm'&\z\±m'M^^±-r^rz!sb^z 

mx^tm-^^^ ^(D^o\zmm'r^f}^\tm^^nx 

[ 0 0 0 4 ] ^^m<DE&o\t. mmm(Dm:^unti^ 
X. ^\zmx\'^^^^(Dmm'^o y ^cd 
^mx\tmm^mc^'rizm^ c^-^-xh) xt^^o 50 
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f<s.mmm<Dmm^ ^<D^:im^LX':f^ x^y ^f)^m\^^ ^ 
nx^^^tt^z. ^^Lfzi^^i^^mmmn'^ ^^m^ 
'r^rzisb(D. wmitz^^rzy^m^mm-r^ct^z^^. 

[ 0 0 0 5 ] 

iz. m^mi (D'^mmizm^rz!^mf}m^^^n^. Ltz 
f)^'Dx:^^^n(Dm:^^mm\:^. -f^^^y^mmm^^ 
^ y^xi^^fj,^^^:/^ 7.^y ^mmm(Dmm^^ ^ . fs 
uxmm'r^^^(D^m^Mf£xn.\.uzwvnif. z<d 
m^t. ^m\^)^m.m^ux^^i)^-f^7.^y^mm'^(r> 
^Wif^m.n^hL'^m.mzm.n'^^. ':f^x^y^(D^m 
mmt. ^rzKMmf)^^MX'f^mm(D±mtL'Df)^D 

[ 0 0 0 6 ] :^^m(Dyjm\zt'oxmwu(Di'i. mm(D 
^^mf)^^^x^y ^(Dm-^-^^^mmmx^^z txs^Ki . 
^\zm(Dmm^^mmm(Dmmiz^^xmmi^t-^n. 

z L^z^-^xm-^^^i^t.Lfzmm^ ^<Dm^\z 
':f^7.^y^mmm'f)mi^^ibnx\^^^ztx^^. 
m<D:^miz^n{:£. bfd-tt ^n/c^Mittiy^ 

x^y ^mmm^mLx^^^nx\^^^rd\txr^< . y 
^T.^-y ^mmm<Dmisb':>^±{z$>^m • m^^Rz^y 
x\-^^x\tm^^t^mm^z^^i^nxi^^^. LTz-fj^-D 
X. :f^7.^y^mmmiBLZscn\zm^^rirz^mmR 

[ 0 0 0 7 ] ^mh'(D^mr^mm\t. m^m2^z$^m(D 

)i\z^^xmmm^ti^(Dx. ^^z^mx^^. Lf}-^ 
t>rf}^\z>^^ 7.^y ^ (D^ ^<D^\zmf<i,^^m>^ 
f)^. mmtKD^i^MtLxmmmxM.iuzwi.itn'hti^ 
<DX\ nm^xm'f)^^mx^^o -f^^.^y^mmmo:) 
mm^^^^izmm^ti^^mh-u. mm.'y if ^z^^iz 
m-^-r^^viz. ^tzx^n^t-r^xa^mx-y^ x'^y 
^mmm^^^^zmo {z. •t^xcDrnx'^Lmih-t 

^ J; 3 ^zmWr-r^ Zti)^X^^. 

[ 0 0 0 8 ] :^^0jco:^^tCctntf, mmmcDm&fj^'b 
':/^7^y ^^^m^^m^z^mL. m^Rzsm^^^t)!^ 
T^^uTc-^T, mcx\tm(Dm.m(Dm(Dm.m^^z^^ 
^zmmx^^^or^. n^mm^^Bi^isbxi&^^mm^ cf 
^mm-r^ c t^^x^^. ^rz^\zm7^m4(DnLi^^f 
xmf)'^ 2m(Du-)v<Dm^mvxntDn^ c 
i^^o c(Dmmm\t:km^mifzmLxi^^^. 

[ 0 0 0 9 ] ^^m^z^^yjm(Dho-"z>(D^mr^mm 
f)^m^ms \zm^^tix\^^^. m^me ^z^n^t. m.^ 
(D^^Wi^'^wi<D^m^^^'t(Dm(D^mxmm^zm i^^^n 
^t^^z\t. 7.^y ^mmm\t. •tx\z^i.ii[\fm 
x-^nrzi&mj^(D^m^z^-ox^m^tix\^^^. mf^(D 

<Dmm<Dmm\z^-ox^(D-^f}^nm^n^o vrzf}^-^ 
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[0010] y'^x^y^mm<Dmm<Drz^(Dcosm 

T^^coT. ±nio:>yjm\z^':^xmm'^tircy ^^mc 
^oi^zmm-t^ct^^x^^o c(Dyjm^mmm^zmm 
^zmm-r^fzisbitz. ^^^z^mx^ ^iS:m}^<D^mx\t lo 
^^xm^'^n^ 2 fico^v^^jiA*> Hxti^M)t^> 

^mzmm'r^ztf)^xt^. mmm^zwim-r^m'^L 
rcmmiiKx\t^^j y }^<Dn> \^ mcmmxm^n^ 
^mh-^. M^'r^m^.^rircmm-^u:^a-')v<DT^z 
iiTo c(Dm{zmj£ti^u<Drzisb^z. ^mh-<D^m\th 

[0011] m^km 7 \z\t. mm^:^mf)m^^nx\^^ 
So m^msizLtzfj^r^x. ^^z^cDB^x^mh-^m 
mm^zm^.r^z. t^z^r^x. ±mmmf)mt^n. en 20 
\zjz'Dxm<Dm:X^mM^^z^±x^. ^tcm^^zzf^ 
^9- y ^ (Dmrnxit^mo^Mm^mmr ^ c t:f)^x^ 
So z.n\tmm^mm^^z<D^n^^. mm^Z'S^^mt^n 
^mf)^Mm\zmm<Dmmm^^^t^m^n^f)^^x^ 

So 

[0 0 12] mm^^^(oi&mA^m^'^^7.9y i^mm 
m^i^bitn^^^\(D:^mhLx. mmi^co^h-^m^^n 
rcmm.^^f)^m7}^m9^^ib 1 1 \zm^^tix\^^^. mm 
^ ^:BcUt<Dmm^^x':f^:^9y^mmm^^ e \zm 

^m\zmisb^^-r^Ct\Zj;:-:yX.myUyi^±X^^ 30 

y^mmm^mjznLxmm^mx^^tz^fxfjiK. ^ 

^^<O:^^^0. 5--1. 0 Omm<hf SC iitCcto 

X. ^i}u^m}^^zMjiB^-^^ c tf)^x^ mx\tm^ 
^(D^^ X hm^^^ ib^zm^^ t^\z\t^m,h-^-^ ^iza 4o 

[0013] m^m 1 2 co^jg^ijti, y i/x]s^(>^nj^# 

mm^ ^y)mw}:^{^^zmf)^^ti. mi^^^mh- ±\zmm^ 
n^tt^z. c(D^^x(Dwm\z^^mnk^^w\m^n 
So it^^li 3 (7):^^tc<fcoT, i^^ii^^^i^tc^lf^ 

-&S C t7:?^T^^o ^m?&fCffiliS^^^fi, y^x5^ 
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fc. CCDJ;of=i::;^?itc J:oT®15^^ns^m?l!ico^^:^ 
[0014] 

[^ejcD^^off^^] TfHic. m^m^fxmm^mmL 
tj:^^^:^^m(Dmm(Dj^m\z':Di^xmm'r^. miRxf 
2{z^'t<ko\z. m 3 iz'i^^xmmmmm^^^m^':f 
^::^9y^mmm(D/^> \^ 1 s y)m^(Dmmxmmmiz 

2 (^/\*> Hi8(7)±^)ti8' xm^-^n^. y^x^ 

^i^^it 1 2 H> DE 39 22 424 C2^ 

'j^m^zm'i^x'rxitzmis^':;^ ^vrch(Dx^o . ^ - 
:sczsyx\tmmRzsyx\tm^^m^mpix\^^^ ch^^ 

s nf^ii<Di&uxmmr^^mxx^rz2m<Dmm^^^ 

M)tl3, 14il^obj;fC, •:f^ 7.9y ^mmmi 2 

cD/x> K 1 8 2f@cD^il;;bTSSS$n^tjnJEa — ;u i 

5 <h 1 6 (Dm^zm-^o ^MM- 13S:D;i4iy^X5^';/ 
^7|K1iigl2H, D-JH 5 JfcO^ 1 6 c^rBlT-9-> H-r 

[0 0 15] a-)], 1 siBcUi 6 \z}tm^.^mi 7 

tten, cntc: J: -:?Tn — ;U 1 5 ch 1 6 1 3 i 

1 4f)m^t'r^u^^xi]um^n^^^. /\*> h i s coy 

6 cDtt{C^^T^$nTl^S<J;-5 tC, 2^gc7?D — ;P1 5 
<h 1 6 t^, ^J^t^ 3 0 A-;KDIl5JE-eSVMCf^;^^oTff 
L'::>ttSCi:7:>^-r#So 

[0 0 16] 2 (c^-r<^ e> fC. ±^a-)l\t=e-i^B 

mmm i 9 (c jc-^riHi^^n, a> f 1 s (h^MM- 1 3 
Sir/ 1 4 ^Cct-^T^^^$nst^'> H-r u- 
;u 1 5 t 1 6 (Df^l^^PfiF o:^[^^i:il6nSo /n'>h 

1 8 (7)TtC^^t bnfc5"-y;U 2 0 ch. fT^^XP:2 1 

ci:oT^^;t$nsn^#^^ 2 2 ^»i:^r^F-e- 
n(Du~-)U(Dnm^zm^ir^ti. m 1 cicotT^^^M;;?^* 
tTf^^x^tc^st^^^^UTv^So -m^zu 
n^k^xm2 1 ti/K> Hi8 7ii^e>^Enp (D:^[^-^t±y)^ 
'z>rzitm\z^o . m:bJf^F -^(D/^y \^ 1 s (Dmm'f)^n 
m^mm2 2 \z^-DX^i^f i^ti^ c tittiii^^. XT;^r^ 
izW}<r]^k^XM2 lo{-^^Otc. il^f^ffji^o^Tfe^ 

[00 17] m2\Z^^^oiZ. tTtfe^XPr22tCti^ 

Ac^^x 2 3 ^r/ 3 0 ^i^tj-TMsr s d i:7;^^*-cr^. 
cntlA'> H 1 8 XtlJ^^^ tisnn^coxi^tc 

r^'Dxm:^\^^zmzs. a>ki8^. ^n^nim(Dm 

|Fr X ^ t i S 1^ {-^ Hi ^ # D - ; U X t i ^ ir □ - ; 1/ ± 
tcistts c (hT^f^-e^So 

[0 0 18] ±nE(Dm^(Di^mmm\tTn^(DmDx^ 

So i?' 1 1 (7)Acfi6fCiStt -bny^AV F 1 8 (7)±^ 

M- 1 8 ' 7)^ n-;U 1 5 i: 1 6 T 2 {©O^Mit 1 3 RZJ^ 

1 4<Dm\zi^^n^ a-jut^^5:i^tcjf Lotte* 
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Lx\^^^^m^ 1 3 1 1 4 fesiMc pjm&^fci^^^n 
^mmm 1 2 tcctoxi^^s^n-szi >/i^ hum-^mw 

f)^. -^cDD-;n 5 ch 1 6 7i^^*f LtB^n-So 
[0 0 19] ^cD^'&i^^iT^jnTfe^^S 2 2 tcig-r^ 10 

u^mmi^^^z^-oxm^^n^o m^^z. ^^\^^\t 

^(Om^Z. ^m^Z^':>X7r:^nX\^^^WWi2:m2 3RZS 

3 o\t. mm^2 6^ms(D^ouj^\zwm't^o 2m 

^'t-^rcib\zmmm-t^cty)^x^^o nm^xmcom 
m\z. irim^j:M2i\tmzsmt>±^f^nx. mn:^\^ 20 

[ 0 0 2 0 ] 2m(DmF\nma-)u 1 sRz^ 1 6 (Di-^i^ 

0(3, :J^^HJt3t;£oT 1 fiX(i2 il(DD-;U 1 5 SiO; 1 

JV^^ y':/\H\z^^ tB\z. ^^m:fj\^\zm:k<Dn-)um 

6 (omm'^mz^^^x^^. 30 

[002 1] C(D^o\ZLX. #m^^/y^X^>y ^ 

mmmi 2 7;?^n-;i. 1 5 <h 1 e (omiz^^ t^\zm^^w 

nntif}^%i^n^<koUmUt.-§r:^;i^-/)iX^^. n- 
1 5 i: 1 6 Tii^'^ (7) fdi 05 lHl^{4@ tC^^ i^tCti. 

i^tci^v^T. /\>yi^^ir^x\'^mm^^mnxmm^ 

my)mmvf^^^^'^iz't^ct^^m^hi^^. mmi-i^m^ 40 
^y.\ti]}i<D mmmmm^z J: X n ^ c <h;)^T#^o 
[ 0 0 2 2 ] m 3 (s. 5^^r^$n;^^M)t 1 3 1 4 

JS:t^2 4 <h 2 5 ^^A;^c^m^i?' 1 1 (1^4) Y)^. 

cfc c> tc5SE^-e.T^$nfci»T'r^fc^m>^u 2 8 

v2 sti^n^^/i i(7)±^co^fc^o, am 
uja^) 4^tc^^-r^?^ts^myj V 2 8 co^i^^M 

(htA^ft^LT^iil^^illt 13tl4S^t;24(h25 COT^ 

^t^^^n^. msx. 29 \tmm^^ 1 1 cots^sc 
^s^^^-^^:^ bT*5 0 , mn^^i 1 (D^Mi^-r^m^z 50 
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$>^^m^ 1 3i:14X{^24<h25 C7) ^ Rff > ^ # 
[ 0 0 2 3 ] mm^^ 1 1 iZ^mh- 13tl4Xt^24 

t2 s^mm-r^Rt)Dizmm^^^. imx^t^ny. 
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